A morphological and functional study of Congenital Hereditary Endothelial Dystrophy.
To contribute to the basic understanding of Congenital Hereditary Endothelial Dystrophy (CHED) by clinical, functional, and histopathological examinations of three cases. Prior to grafting, corneas were evaluated by slit lamp examination and by assessment of endothelial permeability to fluorescein. Following penetrating keratoplasty, corneal buttons were evaluated by light- and electron microscopy and by assessment of stromal swelling pressure. Patients with CHED had a markedly increased corneal thickness (0.93-0.98 mm) with epithelial oedema and a stromal swelling pressure close to zero; suggesting that the stroma was maximally swollen in vivo. Corneal endothelium showed an increased permeability to fluorescein; suggesting a functional barrier defect. Histopathological evaluation revealed: 1) a normal endothelial cell density; 2) an abnormal endothelial morphology with irregular and multi-nucleated cells containing abnormal cell organelles; and 3) a profound thickening of Descemet's membrane, 16-18 microm, with multiple focal areas of abnormal fibrillar deposits in the posterior half. This study suggests that the primary defect in patients with CHED is a degenerated and dysfunctional corneal endothelium, characterized by an increased permeability and an abnormal and accelerated Descemet's membrane secretion. The underlying pathophysiological mechanism(s) may be related to an abnormal endothelial barrier function, leading to secondary swelling of the stroma and epithelium. Further studies are needed to identify the specific functional defect(s) and the embryological origin of the abnormal corneal endothelium in CHED.